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Figure S1. Representative experimental and simulated UV-vis spectra depicting deconvolution (program Fityk 0.9.8) into mixtures of 4 and 2 at different titration points in the titration of 4 with H 2 O. The black dashed trace represents the observed experimental spectrum, the green trace represents the simulated spectrum for 4, the red trace represents the simulated spectrum for 2, and the blue trace represents the overall simulated spectrum. Figure S2 . Linearized titration plot for conversion of 4 to 2 (monitored by UV-vis using simulations to determine concentrations of 4 and 2), where the slope of the line (R 2 = 0.9682) represents the value of K 2 (440 ± 20). Figure S3 . Experimental (black) and simulated (red) EPR spectra of (left) 4 in pure THF (right) 4 in H 2 O-saturated THF. Conditions: 9.3863 GHz, 125 K. Parameters derived from simulations: Simulation of Cyclic Voltammograms to obtain equilibrium constant between 4 and 2: The experimental voltammograms were simulated using DigiSim 3.03b with the overall chemical model depicted below.
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In order to initially obtain reasonably optimized chemical parameters for the chemical reaction involving equilibrium between 4 and 2, the transfer coefficient (α) and heterogeneous electron transfer rate constant (k s ) for all electrochemical reactions were fixed at 0.5 and 0.02 cm/s, while the diffusion coefficient of all involved species were taken to be 10 -5 cm 2 /s. 1 Following this, all parameters were allowed to refine freely, except for α (restrained between 0.3 and 0.7) until the fitting converged. Finally, the capacitance and resistance were manually varied until a Phys. Org. Chem. 2009 , 22, 1136 -1141 satisfactory visual fit was obtained between the simulated and the experimental voltammograms. In particular, the value of the resistance was found to be 50 Ω while that for the capacitance was found to be 3 x 10 -6 F, which is in close agreement with previously reported values. 1 In general, a semi-infinite diffusion model at a planar electrode geometry having a surface area of 0.07 cm 2 (for glassy-carbon electrode) was employed for the simulations. -(left) and 4 (right) in THF. The black dashed trace represents the observed experimental spectrum and the red trace represents the simulation. These simulated spectra were used to fit the titration spectra in Figure  S7 . Simulation of Cyclic Voltammograms of 1 -in THF and THF-d 8 . The experimental voltammograms of 1 -in both solvents (across scan rates ranging from 50 to 1000 mV/s) were simulated using DigiSim 3.03b with an ECE mechanism as shown below.
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In order to initially obtain reasonably optimized chemical parameters for the chemical reaction involving 1 and the solvent, the transfer coefficient (α) and heterogeneous electron transfer rate constant (k s ) for all electrochemical reactions were fixed at 0.5 and 0.02 cm/s, while the diffusion coefficient of all involved species were taken to be 10 -5 cm 2 /s. 1 In addition, recognizing that the chemical reaction is essentially irreversible, the equilibrium constant for the same was fixed to be 10 5 . Following this, all parameters were allowed to refine freely, except for α (restrained between 0.3 and 0.7) until the fitting converged. Finally, the capacitance and resistance were manually varied until a satisfactory visual fit was obtained between the simulated and the experimental voltammograms. In particular, the value of the resistance was found to be 50 Ω while that for the capacitance was found to be 3 x 10 -6 F, which is in close agreement with previously reported values.
1 In general, a semi-infinite diffusion model at a planar electrode geometry having a surface area of 0.02 cm 2 (for platinum electrode) was employed for the simulations. Figure S13 . Table of rate constants and error bars for the reaction of 1 with THF in DFB.
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Figure S14. Plots of logk vs. redox potential (left) or pK a (right) of substrates, illustrating much poorer linear correlations than that shown for logk vs. BDE in Figure 7 .
Figure S15. Representative time courses for the reactions of the indicated substrates with 1 in DFB at -25 °C. Note that pseudo-first order rate constants were not derived from fits to these data, and instead were determined from initial rate measurements as described in the text.
